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Chronic kidney disease (CKD) is highly prevalent disorder worldwide with increasing number 

of patients. Several complications are associated with end-stage of CKD, namely infection, 

anemia and cardiovascular diseases. Infections are probably related to an acquired cellular 

immunodeficiency, essentially due to T-cell lymphopenia that may result in increased 

apoptotic susceptibility of T-cells. Anemia generally appears in patients with glomerular 

filtration rate lower than 60 mL/min/1.73 m
2
. The red blood cells have shortened life span and 

are more susceptible to destruction in the uremic milieu. The lymphopenia and anemia have 

been associated with uremic toxins. The aim of this work was to evaluate the effect of urea on 

the viability of T-cells and erythrocytes (RBC), protein profile in RBC membranes, and 

induction of apoptosis in T-cells in vitro.  RBCs and T-cells (alone or together) were 

incubated with pathological concentrations of urea (900 µg/mL and 1800 µg/mL) during well 

defined periods of incubation. At selected time intervals, changes in RBC and T-cell 

morphology were observed and cell viability was determined using trypan blue exclusion test. 

Influence of urea on RBC membrane proteins and Band 3 protein profile was evaluated using 

electrophoresis in polyacrylamide gels with linear as well as exponential gradient and western 

blotting, respectively. Induction of apoptosis in T-cells was evaluated using flow cytometry. 

No significant changes in determined parameters were observed at any urea concentration 

tested. Interestingly, increased tendency for T-cell aggregation was observed in RBC and T-

cell suspension incubated with urea at both concentrations tested. The obtained results suggest 

that urea is probably not the main cause of changes in patients with CKD, although further 

research on this topic is needed. 

 


